Résumé. 2014 Nous avons étudié dans la limite d'une forte interaction coulombienne intra-atomique l'effet d'un potentiel ponctuel sur les propriétés d'une bande presque à demi-remplie. Le 
Abstract. 2014 The effect of a point scattering potential on the properties of a nearly half filled narrow energy-band is studied in the limit of strong intra-atomic Coulomb repulsions. The potential needed to localize a state depends on the spin configuration. A localized hole is found to stabilize a ferromagnetic polarization within a few atomic distances from the impurity. The strength of this coupling, which decreases as an inverse power of the bound state energy and exponentially with distance, is evaluated. The effect of a magnetic field on the bound state energy is studied. A large negative magnetoresistance is predicted, and a metal-insulator transition is shown to be possible for a certain range of impurity potentials, and impurity concentrations. The experimental situation in NiO and Li doped NiO is discussed.
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Electron states in magnetic insulators have been discussed actively in the past few years [2] , [3] , [4] . In most magnetic insulators, the band theory of the conduction electrons breaks down because of the very strong Coulomb repulsion between the electrons. The most commonly used model Hamiltonian incorporates both the Coulomb repulsion and the kinetic energy; it uses a Wannier representation for the electron states and retains only the Coulomb repulsion between electrons on the same lattice site.
Nagaoka [3] , and Brinkman and Rice [4] have studied this model, the Hubbard model, in the atomic limit in which the transfer energy t is taken as much smaller than the Coulomb repulsion; they have discussed the ground state, the density of states and mobility (*) Associe au CNRS. of an extra carrier. They have formulated the Hubbard model in this limit in terms of the number of possible paths on a lattice.
On the other hand, the problem of the propagation of a single particle in a random lattice has recently received considerable attention [5] , [6] , [7] , while very little work at all has been devoted to the problem of interacting electrons in a random or disordered medium [8] to [11] . Our study of hole propagation in a random binary alloy is an attempt to treat one aspect of this problem in the strong coupling limit.
In this paper, we study in detail the specific aspects of this problem when the impurities are so dilute that it is a good approximation to treat them as independent scattering centers.
Thus, this paper deals with the properties of a magnetic insulator doped with a few impurities which are either donors or acceptors of electrons. The main feature of this problem is that the self energy of the impurity depends on the magnetic configuration in the host, so that for certain values of impurity potentials, the extra particle may be in a bound state for a given spin configuration, and in an extended state for another spin configuration. This renders possible
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In section 2, we summarize some known results in the pure case, essentially the work of Nagaoka's [3] and Brinkman and Rice's [4] . In section 3, we describe briefly some results for the random binary alloy [1] . The [4] . Figure 3 shows the paths which have been taken into account. [4] , [5] . The 1) Although the band edge moves away faster from the impurity level than the latter moves up, since EB -zt, the level may be in the exponential tail region [4] . We ignore this complication here.
2) The exponential damping of the ferromagnetic coupling with distance is an illustration of a theorem due to Izuyama, who showed that the spin wave energy is zero in complete ferromagnetism for our Hamiltonian [18] . 4 (34) . In the ferromagnetic configuration, the eigenstates are scattered Bloch states, given by the standard SlaterKoster impurity treatment. In a different spin configuration, the impurity Green's function is obtained from eq. (32) or (34 [20] to [27] . However, measurements of the Hall effect [22] , [25] of the Seebeck coefficient and conductivity [26] - [27] show that the mobility is not activated, and that the activation energy is indeed connected with the loosening of the hole from the Li+ ion. Several authors [27] - [28] [32] to [35] . The conductivity above 50 K is thermally activated with an activation energy which depends linearly in the long-range magnetic order [3] Then, the generating function for the renormalized path 0 ~ 1 I ~ 2 ~ 3 -~ 0 is the product of :
1) The generating function for paths going from 0 to 1, i. e. 1 2) The generating function for paths going from 1 to 2 without passing 0 on the way, i. e.
3) The generating function for paths going from 2 to 3 without passing 0 or 2 on the way
We have approximately : and whence 4) The generating function for paths going from 3 to 0 without passing 2 on the way
